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AR TET T AT STFRBIES USAT IFiRar g7 &l ATATes fafear &1 aaqr e & 9o fohar T 2 | 98 ot 3= Jorern
A SR & IATEA & 0 UTEE ¥ 1| Ued § gU oMel ¥ ARG Segdl & fqu AfaRar g & Stae sfaer aon & e sfaw @
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Abstract

A study was conducted to explore the genetic diversity of the red agarophyte species Gracilaria dura, renowned for the production of
high-quality agarose. Previousresearch has already established the potential for exploiting differences among life-history stagesfor commer-
cia purposes. In order to gain deeper insights into the genetic makeup of this species, microsatellite (SSR) markers were employed, using
specimens collected from Veraval and Adri in Gujarat, India. The study evaluated genetic diversity for three SSR loci, employing various
measures such as polymorphic information content, marker index, resolving power, and Shannon Weaver index. Theresultsrevealed arange
of values for these measures, with polymorphic information content ranging from 0.25 to 0.35, marker index from 0.45 to 0.92, resolving
power from 2.89 to 4.14, and Shannon Weaver index from 2.29 to 3.2. This dataset represents the first comprehensive data on the genetic
diversity of G. dura, which will greatly contribute to our understanding of population variations. This will pave the way for further
investigationsinto the selection of strainsand commercial cultivation of thisalgae.
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JEAGAT

I AT geAT W A9E HIA G IS &,
ST SUFT SEnfes 'Y | @ Ud ORI, o, g,
dicd gaTeHl J9T w2 AUAN § B W@ e | aHaE
A IR, HST AR Ufesiteg wfe S siefien
] Y EAYUl EEEHEEE & UHEH did § | gas
ST, T refyEm iR SIS & o " e §)
U I e o L | e T L | S
srer Afqemayy ¥, frad 287 gyonfoen wwRdwE, werd
TEER 3 Sedlfeh HeMmR § il S 801 &
fafaer ofaal & |, ARFAIRAT SEAFT ® 15,000 A
ST &0 AL Hear &, e ge 300 faferm guast
6 | STIRIRIES IRRAr g7 &1 HY e fafa=
faQroarett W R Fear €1 99 deaye fasare o
fompmE X SR T I R 1 SR A F |
AT fafqedr e T IAed iR B9 gur
FHA H TEAY! M WA & | I8 THGH H IFE
TYART R gurt B9 & faw ok gur @ gifdad
AT & | faf § iR diqaee & 99 & STIaR
fafoerar & 9 9= fa@m R R IR IART d
Hafad Sl T qea w H qerdd o 9hdl § |

TG AT AR A fafafest & HRoT Tyt
AR, FAEROE SR wiRkftafad aiadT & ®
21 THY AT & AT T H qRAA AR S
1 e Seft fafve s S 2 @ ) Qe
F TEtes fafaerar, fawm, Sadaere, Semd o)
TR™ H T FH & [0 AERS A Th
IFE YT YSE FT & | AEraw fafaear &
AU AT AT SUEen & fRar Srar &, At
HATHY T & TEH T I &5 & | ST fafeerar
AT & [0 Afclrgey dh-lhl I Fdalh &H
AT SR Yo & W AnE fafgear a6
yaTE, ATARTE T AR Thias e &l TaareT &
IR H YFaE AEHN YSE FAT 8| Hinfdeind
3T ATESIAToTha avi 1 HETsT & Ag-a1e Seiee
TRl 0 T+ U9 SR AR STael
H ATHFI@R AThd Hl TIH TEEET ITHLOT A7
fem &1

AT el AR A A A, S
TR % AR AT A FaT A S
% i o A & A F A | e o, T
FAEET G & g H Wyl AFER Y HT g,
S OHTE e OEIfadt @ faeE § Iudndt & g
¥\ fafvrt siifers et ot fafier & st
T o e THEAH &I HHT B SR fhar 8, fagw
&7 & @B S & ) g6 9o ¥ 9e s 2
P B FET T I FIARAT T THRHE T
SO © | ATeTT, AHAT QAT o i ST ATl STgan
TR AT A P A S G e o
FHTAT WG | S0 S B SN GeAfeE & wee
AR qeEater # o fopar o @ &, a1 o qw
WA R A e A R SR wEE A AR
qd &, AR @l & fau T&a a1 faes w96 © |
fafeT stmorfaes freTel & gRT S ST @i STt
fafermr &1 Wi &0 & fo adaw § @ A
I U € SR ST A & A gEHE A
ST TE B T Swed’, ARt (RFLP)”,
STETATAAT (ISSR)", WIEHIATAIEE WIETe
SFRUTHET (RAPD), wuwuadt (AFLP), 3R Emm
TG 20 T START BT € |

ArEshraedrsed, e THUaeR & &9 & o S
AT &, Thid AR ¥ 9 A9 a9 9. -, 26, 5
G-, A1 SIS g s T At a1 g
SThTHe ThISA! Il &, ST P8 Ihialied Jorad &
JAEE A 3T W™l b w9 F UU A 2| 34
EhrASAEed & AARRE AR e § fowia
SUART STHfedd 3R g Wil & o | gIT &%,
it @ G fasoad et € o 6 fasaea
Q:3TEhal, ST&id qg@l Jdid, qeaal e,
R e faqer) @@ W & Jad (QEwE) Uh
fafare ghfafes da 2, fas aee & =iy, wiies
TR ATERit-2ad STl & Sraasi fasauot #§ 3 w-gae
& HT B 2| A A F Afefgmhaisa o &
TG SEETS H [y R & [0 JReudE
(RAPD) At &1 ST fepar ar, fed safes
fafaear, fa=rar &1 et &R fadawor &1 steme foan
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TP | EUAUHAR Iy & g dtgd fher| &
RS 3R ST (Haploid) 3R f& (Diploid) et
H 3T HT gar @ § SUERT 9@ @t | e e o,
SMER §qred & ®9 H qradl YTed &l T8 of.
BRIFMUGIar § I=d IATEHAT aTd T &l 9gd™
& U FRuTdEl (RAPD) AT &1 SUdiT
fopar mar

off. frdfad & RuudiEr (RAPD) A/t & fagaor
q dMfes fafagar § g o orrama fafaear @
TAT AT 82 | AISShIAIATES Ikt T SUANT off. fafae
H FAEn [iogdr w1 egT wA & [y 9t fear
T 8% A COl, cox 2-3, rbcL 3fiT 15 gfrraw
HISHhIUSATSE ATkl BT SUFNT Hieh ol HISTeT & qRAT
SUWETE § faf=T diquse # odate fafaar oK
FERISTARE T 3Teqg fhar Tar 27 | HIgshiaedige
HIRA BT oA §fS, 3R off. HIerer § TG YOIl &l
e H 9T 9eg e | [t S 9 S et
% I/ foe=rar &1 uar @ & oo ot 3gRefierer &
FARWEE JEHT F 3 (SSR) HTEshidarEe dmht
fefaa fpg 7o | adH stegee |, B g o fasfa
A WRIEIES IFARTT T % ATSHIASARE HIDd
gfte &t 27| T AT 3 & [T digasE &
TAT § ATEshidIAEe A B AEE | ATIANTE
fafaerar &1 fagewor & &1 ST W@ B
it e fafr
T AU

T STRIEIES JFRAARAT ST % A ARG & IO
T & SA-UleaHl @2l § dad (20.910404° T4
&I, 70.351273° QAT ISMaAX) SR STET (20.961213°
IAL STETS, 70.277051° QAT M) & dUe fpw 7w
(fra-1) | de qame 2019 & wEd 2022 T fwaAT
AT | AT BT STAT-TAT qifere= 70 @i 1 H qae
fopar T e fafya 7 & oij s fom & =2 fufa o
JARTIMAT @ T & | IR@Rar 7 & 99 & aaqe
T T2 Y I &1 A T a1e QT & & &
foy fheex fohu 0 w@reg @ Ol | A foRar T
o fRafa (12:12 92 wRMRTs, 25°C 3R 50 ATHET
B HIeX 2 Yhs & A9 H W@ & )

U JAE (EHAA)

T F AAIEE SOAT B, 17 R SR BT
9fehaT BT UTAT HAh, @S QUG & A1 ST
fopar T ge| (250 faciume) @ A TEgeE ¥ UR
eu uresk | I T iR T (65°C) Himdr (CTAB)
R [100 T fem-doe (pH 8.0), 25 it =Eie,
(EDTA), 2 #tar #ifsaw Fd@iwgs, 0.2% viv
d-ApeEdAa AR 2 wiv dididr (PVP), & &1 fHeerar
7| e ® 65°C W60 fiMe & fow @ mr @R
fthe arg o fpeTan: FRIB: ST sTehed (25:24:1)
3R FARIBH: LA TTehled (24:1) & AT ST
foRar T g& UEH H SUEN I9ET HA & g
fpar Tar SR 70% USHTT ¥ FUAU HTLET 4T
AT Yoleq N SO qh AT H AT T4 | ST
EA G e Lo Ll ) e e el | IR G
w7 ¥ (Nano Drop, ND-1000, Nanodrop Technologies
Wilmington, Delaware, USA) 260 SIHIY T3 STageor
AT Fb 3R 1% TR od W SAFGREE & ae
Al GRIST & qBd YR fhar Tr | wie AT @
PCR & faT 50 (ng/pl) & HrEdqameny ¥ uqar
fepam T |

TR AR 3R A9 SAaRmiRE

UF ¥ § 5 THUGSR gAY ouf dEfefhd wudr |
The TT | I yIEAd fUsd stemas & 9atd fog o a7 |

fo 1 — A Sye foRd U ATEEl r asrian J@en
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5 8 ¥ 3 THUHSR UEHd A of® dT SR gurEdrdr
YA 30— (U, T Fad fhar 1| I TE
& fore, 25 pl fshar fsor & 19 pl 3 Suu aieimis
% (MgCl, % @) (et amEfeftesr), 1l (50 ng/pl)
S SUAT, 1U 3% oAy diemis (ot arEfefts),
dNTP fyeg (gt wmefefes) iR 0.5 pl wfosmenfa
(Reverse) 3Tk wfaaet (Forward) Wigws enfaar & | gfshar
foreor @l ST gHd gl (TEI-IE) B STANT T
AT Wed W @ T | IRYE SEE 3 fiee &
T 95 °C W 3R =qS «1g 35 AR AN &I Uishar forgd
94 °C WX 1 9 @& g, 50 °C W 1 o9 e &1
T, 72 °C W 1 e & faaw, oiv oiftm faew
7 e & forg 72 °C W) I-ISTR Yigded &l 1 i
TR A SAFhRad gl X fa@fia ofiy dafad
fopar | guAT & d39 A Sdiad w9 OH d@d &
T, ST BIERNE #9918 A Sk TSR+ JUIell
g foag 1)
it fswor

YA TR & fog GAIHT THUASTR I3 i Hise
(1) @ suRafa (0) faiRa e =T gfear &
foram T, 1Y U SEd AOTE AT B FET g3 |
% foo O weed @ g ) 9 fedr w®osrenia
T SFEfhar & el ®eb  UTeA ST
fafir=r fagmaret, S 92 @ B9 9@ (Sd), TgEdt
2 @ der (9, ofR ageEdt §2 @ gfaer (Fdie)
FT T B TE | AT SR F SATTR THE B
T—THT B & o0, 3T A Hl ITGhHAT H JATHA
T IR T SUANT Fh fRAT T S dgEdl gaer
Al (FegH), Wt ahih (THAE), SR Roffe
AR (STR) | dISTEEr WM @l T e g @
SUANT bl TE: PICI = 2fi (1-fi), 5&f PICi @ehq |
T dgEdl AT A BN TSR wear §, fi Ui
THEL B MG E, AR 1 - fi SEUNT RSl @ T
T 1 Mg N YA AT W TUNT IHS Bl GE@T 3R
HA JA9N (AT 2T I BISHR) & dF STIT & & H
TOET & TS | YdH U & a0 GIeTEEl A @ 9
YW &% T a died W osiad diemgdt ue &
T F TAUAT H TS | AL gk (Marker Index) @t

TOMT Y TER 1 &8 i 99 i & [ &l e,
S SMIEEY & dr dgEUl |Iehd &1 Gal T i &
T FRAT HIAT & |

STER wehy R qreY (SwdT) @l 9t & & fog
®HAT B SUANT BT T AR = STReEEl, St
AR Fa-Tos I8 B TSR HAT § | FEaAeh
d3f (3mEdT) @l 0/1 Thad WX AT 74T, 396 forw fefaiad
G BT IGART fobar T SmEat = 1-2x (0.5 - dIeTE),
T dISATE | ATl ugd H QM UERE i JHIoTeRdr
gfsrd 2|

THE STATET, STATS fafaear &1 Ao & & g
A AR & fafaerar gl (TF) Fr AT W) ZEH
I H'=-3 (Plog(P) &, gel H' fafaear gaei® &, 9t
T & &% Tpiah dId B Jiaerd &, 3R 9 @ (9)
TH ST ®T Wk IIREH & |
qRom U faaeT

A T § AT GHEN AT ARRAr IR &
38 TAMT WHH Hl AEE AT w1 qedihT
forar T ¥ 1 3 WA A WA SR SE AE
S-S Tl & 9 febar T e | foret ot aigaer
¥ oEfies fafaear &1 sreme Aeaqel @ wifh '
fopelt ot Uo OfR GUR BREHT I g STERYAAT
feedT 21T & | TAH Pl BT B gU, T8 I=d Afedh
I @& fo1T Iugeh AC @d-aneal & b 9 qeg Har
T 39 UBR, AEN fafgadr adue o wfasr @
STaggehdrett & fore smest iR aifed At &t gt
N IR SR To FA | o SRt g B 2
IREIRAT 3R % 38 TWHH=T T qHT 3 SSR UEHH &R0
T AR YARIGRT ARG 29 1 T fRar @ 1 Unigene
B, Unigene C and Unigene D WA 3 9T 28, 29 3R
12 T | T §g9 3@ @ | 3 SSR UEHd N
SO IAEN B OFE@T 1 F 6 a6 g | Unigene B H
SATIHIST TATET T T | 6 IATE b d29 <d T | IJATaT
T SMHR 100 T 1500 bp (Base pair) d fafer=T smewri
F = ol (o 2 ufes 3 iR fo 4) )

Unigene B # 13.15% 9fdfausar (PBP) @ daifers
gfasrd 2@r @1 g8 Unigene C & fam 11.11% 3R




o
[

T UE A YHARFr 37 (ASIHIE2) H THUHAR HIehH gRT AGA19 Afear &1 sream 99

fo 2 — Unigene B ATY T SYEINT e SAMEI & o BT
(@ 1: 100 bp w7, T 2: VER0719011, & 3: VER0719026 o<

4: VER0719033, @+ 5: VER(0719041)

Unigene D & T 10.71% &t (aifereet 1) | . 397 &
fafe=r Sfiem sfaem =wont & wwsfaT & oo o SSR
HATHE BT AT FXA BY Ui T 20% & 42% b
@Y YdE UEH & fore qenser 9 @ e &
fou, @l Tt & fou demde 9t @ sfad stemge
fpar mar &) diemEEr W 0.25 ¥ 0.35 9% W@ SR
Unigene D ® 0.35 &1 S=adqq UismEdl W19 3@m 141
9t Unigene B & 0.25 @ =1aw qiemgar A9 3w@m
T 9fd UEET @ SiEd GIeTEEr "I 0.29 U g3
(arfererT 1)1 0.25 | HUX UMT UGS 79 7 ZTHT
yaror fear foF o9 A ® omagae or € o fafaer
g ¥ IWEN U W % fau smavad B E o3
eI § SiEa qemEar 9 (0.29% UBA % atotd JI
(0.187) & aifers ar'’ |

qrferel 1 — AT 2 & fafs = T 9 39a
fFT T g% SSR WIEWR & WX SR ATAfT®
fafererd gerehich T ferarer (AT: THIfERT 999 H, TB:#Hd

ferr 3 — Unigene C AT 3T SURINT 3 SATGH o ofet BfT (7 1: 100
bp e, & 2: VER0121194, o 3: VER0121195, @ 4: ADI0121196,
T 5:ADI10121197, @ 6: VER0220104 & 7: VER0121141 T 8:
VER0121142)

1= 4 — Unigene C HTER 3T ITAIT hich SRl & Wi Bid (T 1: 100
bp e, T 2: VERO121194, & 3: VER0121195, o 4. ADI0121196,
@ 5: ADI0121197, & 6: ADI0121198, @ 7: ADI0121199)

dzT #r HEa, PB: dgedl 93, PBP. dgedl 93 gfae,
PIC: 9g&dl a1 |THl, MI: 16T Fa&id, RP:
AT Qe 3R H: 99 dad STeshHIeh)

A ! aeed & JHFT U 1 fHerior &
% foe ws WTER & Ty Wy S3e (THaAE) @ Tom
H TS | Farreres THemE Unigene B IisWX & A1 (0.92)
3R %7 ¥ %A Unigene D 912aX & a1 (0.45) 2T =T
FE 9fd EAR 1 A6 THITE 0.75 It g3 | Retfea T
UiaR (3RUY) U AR & A YANT fRU T ogreed @
fIoToTe UTferaReor eTar @i qSTar € | Haifee STRdT
A Unigene B 92X & &g (4.41) 3R &7 q &H
Unigene C YTg9X & T (2.89) I@T T, T2l i g™
T SET AR 3.7 YT BT | A9 A v fafererr
gadih (TF) 0 TOET G4 9as™ & 9= & fog
TE S Unigene B, Unigene C 3fR Unigene D aTahii
% fow ST 3.13, 3.2 X 2.29 ot (arfaer 1)1



100

T e @t fafaear gaeie AW A 1.5 F 3.
5 % 919 BT & AR BURT ANEl e § gg g A
ST &1 Wbl & A WA dieR @ fafqedr gaie
T & e an, S aigeee @ fafaedr wr g 2|

. S H ST e @R d WerEfaT § O
SETHTHSR HIhd HI SUANT BT T 2, S STIafares
fafaerar &t aof e 22| wasiiendr (ScOT) Hihd &
T off. 3 & Sita e @O & A Hl o
FE b fau oremEs fear mam 2| UHUEsIR "I
AR qhd & w9 H AT U e ¥ e safen
Aifew & = w9 F IwET kU T ¥ e doeu #
fafere & 9/ 9&F @ TeAN & @l & | THUER
ATy AREIT AT & i SUAT 3T B Ted™ H
% fau qafa gamos &g § | Jaaen 9 afesd
IREAeTEr B Ao Uh el ®R A AR
fawrem @ gfqee™ <t B, S sHEen & faaes @
SR W Bl | atewr fafae ael & @99 & forg
SATARR ff=Tar S=a weaye el & S e’ R
IEEHT SATEET H S gg+ § HM ar ¥ | gafa,
sEfye fafgear g qeayet & w=ife a8
FRET YOI, SUARTHBOT 3R FATRA FEBLM b €T
% o STaR Ye &edm 8% | THUESTY Jehd o 37T
® gageEE W ¥, 9w w9 ¥ 9 At @
e Gdl ST SH% arferivas ST & faw
I AerF TEUE B deR® T g G F FEEdr Yo
FA 2
AR

WEF HUAAEAR-BAT T ST T TEEAE
I FEIM, WETR &% Mese H giaen BF &
faw smumafe ofvg @@ &1 A oner um &l
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